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Abstract

A mouth piece for an inhaler has a mouth tube
containing an atomizer path. The atomizer path has first
and second channel sections. The first channel section has
at least one baffle, while the second channel section has
first and second channel portionsg located on a first lower
and a second higher level, respectively. The first portion
of the second channel section 1s located on the lower level
and has an enlarged volume so as to deposit coarser
particles contained in an air stream, which are ineffective
for inhalation. The second portion of the second channel
section is located on the higher level and 1s 1in
communication with the outlet, so that only particles having
a size effective for inhalation are transported by the air
stream to the second, higher level and through the ocutlet of
the mouth tube. The outlet has the shape of a horizontally

arranged slit provided in the end face of the mouth tube.
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Inhaler for multiple dosed administration of a

pharmacological dry powder

This 1s a division of our Co—pending Canadian
Patent Application 2,239,292 dated December 5, 1996.

Area of application of the invention

The invention relates to a dry powder inhaler with
dosed administration of a medical preparation upon inhalation
by the patient. The dry powder - 1n loose form or pre-dosed
units for dispensing - 1s contained i1n a medicament reservoir.
The invention concerns the generic type of inhalers in which,
upon activation, a defined dose 1is first of all introduced
from the internal medicament reservoir into the inhalation
channel by means of a portioning mechanism, and from there the
patient draws this defined dose into his airways via a

mouthpiece, in a flow of air generated by aspiration.

Inhalation i1is a proven method of depositing
medicinal agents 1n the lungs or delivering them to the
blood. Thus, in addition to the devices for atomizing or
nebulizing of liquids, for example by means of air,
compressors, ultrasound, liquefied propellant gases
(fluorohydrocarbons, fluorochlorinated hydrocarbons),
inhalers for pulverulent preparations with dosed portioning

were also developed for the purpose of inhalation.

A defining feature of inhalers 1s that the active
substance particles of the medicament are deposited, by
inhalation, in a defined dose and particle size (about 1 -
6 um) either in the central or peripheral lung compartments
(topical treatment) or as very small particles by means of

absorption in the alveolar region into the blood stream of

the patient (systemic treatment).

However, micronlzed particles with the diameter in
question here have extremely poor flow characteristics.

This problem
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is solved by a number of conventional methods. Thus, powder
mixtures are produced with a carrier which generally has a
greater particle diameter than the active substance, with
the active substance particles depositing themselves on the
carrier surface. On the other hand, in the manufacture of
soft pellets, a large number of active substance particles
are massed together to form respectively larger particles,
the pellets. Under the effect of force, the pellets split
up again into the individual, smaller active substance
particles. During inhalation it should be possible with the
inhaler to detach the active substance particles from the
carrier or to break the pellets up again into small
particles. Simple swallowing of the medicament 1is
completely undesirable. For this reason, special functional

demands are imposed on inhalers 1n principle.

Prior art

EP application number 90306537.3 published on
December 27, 1990 and EP application number 92850046.1
published on March 4, 1992 disclose 1inhalers for single use.
Such designs are appropriate only for special applications,
since on the one hand the patient has no control over the
correct use, i.e. the optimum inhalation, and on the other
hand a new inhaler has to be used for each inhalation, which

is costly, inconvenient and not environmentally friendly.

Thus, inhalers with a dry powder as medicament
were developed also for multiple use. PCT International
application number PCT/CH92/00164 published on March 4, 1993
as International Publication Number WO 93/03782 discloses an
inhaler with a medicament reservoir and a dosing mechanism,
by means of which the medicament is conveyed 1n doses from
the storage container into the inhalation channel and can be

sucked from there with the flow of air generated by the
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patient. This inhaler does not yet satisfy all the
requirements. The exact and prescribed use can still not
necessarily be sufficiently guaranteed. The dosing accuracy
has to be increased; humidity too easily penetrates into the
inhaler, the deagglomeration and atomization have to be

improved, and keeping the inhaler clean is complicated.

U.S. Patent No. 5,239,992 discloses a further
inhaler in which a dosing cavity is present in a
longitudinally displaceable piston rod and this dosing
cavity, first positioned under the medicament reservoir,
recelives a dose of medicament. The patient has to inhale
counter to the force of a spring, so that the piston rod
moves and the ready-to-use dose can be sucked by the patient
through suction openings in the guide channel of the piston
rod. In principle, this inhaler too exhibits the

abovementioned 1nadequacies.

PCT International application number
PCT/GB93/01893 published on March 17, 1994 as International
Publication Number WO 94/05359 describes an inhaler for
multiple dosed administration of a pharmacological dry
powder which is contained within a medicament reservoir
provided inside the housing. On the inhaler a mouthpiece is
joined which 1is closed outside inhalations by a folding down
protective cap. The i1nhaler further has inside a
horizontally movable carriage with a dosing depression. If
the protective cap 1s closed the dosing depression 1is
positioned underneath the funnel-shaped outlet of the
medicament reservoir, so that dry powder by 1ts gravity
should flow into the dosing depression until i1t i1is full if
the inhaler is 1n a vertical position. One filling of the

depression represents one dose.
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After a preceding i1nhalation a spring arranged
above a bellows 1s tensed by closing the protective cap.
The bellows 1s placed on the medicament reservoir, an air
permeable membrane 1s provided as a separating wall. During
opening the protective cap the locking of the tensed spring
is released, so an alr pressure pulse acts upon the
medicament reservoir. This alr pressure pulse ought to
guarantee that in each case the dosing depression 1s
properly filled with dry powder. The carriage 1s moved by

further opening of the protective
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cap, so the dosing depression 1s positioned within a suction

channel. With the 1nhalation the medicament dose is sucked

out from the dosing depression through

the mocuthpiece.

The mouthpiece has at one side a flange for joining to the

housing ¢f the inhaler and has at the other side a suction

pipe outwardly trumped-like opening. A

flow channel flows

tangentially i1nto the flange which channel 1s connected with

the suction channel, where the medicament dose 1s available

1in readiness for inhalation. At the flange tangentially ar-

ranged alir openings are provided for the purpose of turbu-

lence of the medicament containing air

the mouthpiece.

stream sucked into

The spring above the bellows again tenses by closing the

protection cap and the carriage goes back into 1ts starting

position, so the dosing depression 1s again positioned un-

o=

funnel-li1ke outlet of the

medicament reservolir

and the next inhalation cycle can start.

The previously described 1nhaler and 1ts pertinent moutn-

oiece shows the following essential di

- Independent of the intensity of the

sadvantages:

innalation the meclca-

ment from the dosing depression can be sucked out too low

that the medicament particles only insuifficiently arrive

at their intended position within the patient's respira-

tory ducts and/or actually only a pa

able is sucked out. Thus the patient

whether the inhalation has been actualiy done or correctly

completed.

- After opening of the protective cap
Lh

L
dry powder can from the dcsing depre

sy

the medicament reservolr or come 1int

rt of the dose avall-

has no control as tco

anc during inhalation

inhaler has to be positioned vertically, otherwlse th=

gsion flow back into

o Tne suction channe-
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situated above the dosing depression and deposit there as

a loss. A construction feature is missing which obliques

the patient to apply the inhaler in the right functicnal

position.

- At least a part of the dry powder of the unused dose can

come into the suction channel if the inhalation is i1ncom-

pletely finished or not done at all and the inhaler 1s not
held strictly vertically. By the next inhalation cycle it

10 is metered agalin, therefore inaccuracies of the dosage can

emerge. Based on the construction double dosages or dos-

ages under the limit can happen.

J

- The extending bellows sucks in a larger amount of external

15 air with each closing of the proctective cap, thelr mois-

ture can arrive successively into the medicament reser-

voir. This i1s disadvantageous for the flowabillity and the

-

accuracy of metering of the dry powder as known from the

literature and the practice.
20 '

- A further construction feature is missing which guarantees
that the last 5 to 10 nominal doses in the declared meas-
ure (weight and volume) can be delivered in order to solve
the tail-off-problem known of inhalers with a multl dosage

25 reservolir.

- The mouthpiece has at its flange a tangentially discharg-

ing channel and openings for acceleration and turbulence
of the airstream generated by the patient. This corre-
30 sponds with the cyclone principle as used for a long time

for the dry powder inhalers available on the market (e.qg.

. | ® ®
Spinhaler , Cyclonhaler ).

- The unit of turbulence and the mouthpiece can be cleaned
35 ard dried internally relatively i1l which under circum-

stances can cause microbiological problems.
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Object of the invention
Thus, in summary, 1t may be stated that none of the inhalers

known to date can be regarded as optimal. The invention is

therefore based on the problem of producing an 1nhaler whose

5  functional characteristics are extensively improved. The de-
sign construction is intended to conclusively guarantee the
prescribed inhalation position and inhalation 1intensity. In
the inhaler there must be a suitable registration and func-
tion covering a properly completed inhalation, an omitted

10 inhalation, or an i1incomplete inhalation; in any event, a
multiple dosage is to be prevented. It 1s necessary to im-
prove the dosing accuracy upon preparation of the individual
doses from the medicament reservoir, and the deagglomeration

and atomization of the medicament during inhalation. The

15 protection against humidity is to be made more effective and

the cleaning of the inhaler should be made easier. It must

be ensured that a mouthpiece which has been removed for

cleaning i1s fitted in place again by the patient. The mouth-

piece ought to be used as well as 1in connection with the 1in-

20 haler to be created as with other inhalers of the present

type. Finally, it must be possible for the inhaler to be
manufactured efficiently as a mass-produced article ana at
the same time satisfy all the regulations laid down 1in drugs

legislation.
25

pra—

Summary of the invention

The inhaler is used for the multiple dosed administration c:Z

a pharmacological dry powder; it consists externally orf a

housing and of a protective cap which can be removed from &
30 special mouthpiece fitted on the housing. Arranged on tne

inside there are a slide rail, a dosing slide, a shutter, =&

carriage, a funnel arrangement, & counter device, a valve
shield and a valve guide. Removal of the protective cap ini-

tiates the dosing, with the dose received in the dosing cav-

D

O

O

(1)
|

35 ity being transported to the mouthpiece by means of th
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ing slide. Only upon application of a defined minimum
intensity of inhalation 1s the shutter moved by the
suctioned valve plate, as a result of which the dose is
released for inhalation. Only after properly ccocmpleted
inhalation can the dosing s_1ide be returned with its dosing
cavity under the funnel out.et for the purpose cf preparing

for renewed filling.

In the inside ©of the inhaler there are blocking
means which come into action as soon as the inhaler, upon
removal of the protective cap, 1s situated in a horizontal

and/or axial inclined position going beyond a defined

extent. The correct dosing and use position of the inhaler
are guaranteed in this way. For the patient’s safety,
optional blocking means can be fitted which prevent any
possibility of the protective cap of the i1nhaler beilng
closed when the mouthpiece is missing. This ensures that
after the moutnpiece has been removed, 1t 18 not possible to

omit Lo replace 1t.

According to a broad aspect of the invention,
there is a mouthpiece for an inhaler, comprising: a channel
inlet; a mouth tube having an end face with an upper portion
and a channel outlet locatec i1n said upper portion of said
end face; and an atomizer path extending within sailid mouth

tube rfrom said channel inlet to said channel outlet, said

atomizer path including a first channel section and a second
channel section, said first channei section having at least
one baffle and being in communication with said zhannel

inlet and located at a first level, saild second channel

section being in communication with said first channel

section and said channel outlet, said second channel section
including a first portion located at said first level, said
first portion communicating with said first channel section

and having a larger volume than said first channel section
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and a second portion located at a second level which is
higher than said first level, said second portion being in
communication with sai1d channel outlet of said mouth tube,
and salid channel outlet i1ncluding a horizontally oriented

slit located 1in said upper portion of said end face of said

mouth tube.
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In the inhaler there are means which contribute to the regu-

lar flow of the pharmacological dry powder when the protec-

tive cap 1s removed. The generated vibrations preferably

)

cnly exert an effect while the dosing cavity 1s located un-

der the funnel outlet. These means are advantageously com-

plementary grate sections which are locateda on components

moved relative to one another.

The i1inhaler can be supplemented with an electronic module

and a controllable nozzle so that all data relevant to inha-

lation can be recorded and the flow conditions regulated.

Completion of a correct 1nhalation, or an incomplete inhala-

tion, can be indicated by an acoustic and/cr optical signal

- "
o

Brief description of the attached drawings

Figure 1A 1nhaler, side view; closed state (starting pc-
| . sition —> situation Al);

Flgure 1B inhaler, rear view;

Figure 1C inhaler, front view;

Figure 1D inhaler, plan view;

Figure 1E inhaler: protective cap pullseld out (intermedi-

ate position — situation AZ;

Figure 1F inhaler: protectlve cap swunc down fully
(ready for i1nhalation —» situztion A4; 1nhala-
tion omitted — situation AS; .
inhalation incomplete — situztion A6; 1nhalza-

i

tion complete — Situation &7 ;

Figure Z2A protective cap, perspective TLew;

Figure 2B protective cap, plan view;

Figure 2C protective cap, side view; .

Figure 2D view into the protective cag;

Figure 3A lower part of housing, perscsctilive view;
Figure 3B lower part of housing, plan view;

Figure 3C lower part of housing, sids vlew;

Figure 3D lower part of housing, crcss-sectional view;



10

15

20

25

30

35

40

Figure

Figure

Figure

Figure

Figure

Figure
Figure
Figure

Figure

Figure

Figure
Figure

Figure
Figure

Figure.

Figure
Figure

Flgure
Flgure

Figure
Figure

Figure
Figure

Flgure
rigure

Figure
Figure
F'lgure

O
£

3E

3F

71C
7D

8A
3B
8C

OA
9B

10A

10B

11A
11B

12A
128

13A
13B
13C

CA 02392466 2002-08-09

lower part of housing, perspective view with
blocking hooks and balls;

lower part of housing according to Figure 3E,
plan view;

upper part of housing, perspective view;

mouthplece, perspective view of the base
plate; o

mouthpilece,
one half of mouthpiece,
one half of mouthpiece,
mouthpliece opened out,

si1de perspective;

 ad
oo

externa

interna

internal

L view;
1l perspective;
perspective;

slide rail, perspective view from below;

slide rail,

carrlage,
carriage,

ally,

carrlage, perspective
carrliage, perspective

dosing slide,

side perspective;

perspective view from
perspective

from the front:

view Ifrom

view ifrom

view from

perspective view

dosing slide, perspective view

dosing slide, perspective view
shutter, perspective view Irom
shutter, perspective view Ifrom
valve shield, perspective view;
valve shield, side perspective;
valve guide, 1nner perspective;
valve gulde, outer perspecT.ve;

below;

above, later-
above, front;
above, rear;

from above;

from above, rear;
Trom below;

apove;
below;

funnel, perspective view from above;

funnel, perspective view

funnel holder,
funnel holder,
funnel holder,

-: ./’
Trom b

perspective visw
side pers

L ]
P Rl T P

T - VO

perspective view

elow;

above;

»
!

from belcw;
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funnel 1lid, perspective view from above;
funnel lid, perspective view from below;
funnel 1id with semi-permeable membrane;

funnel holder,
perspective;

funnel holder and fitted funnel, perspective
view from above;

funnel and funnel lid, side

counter, perspective view of the units wheel;

—

counter, perspective view of the hundreds

wheel;

counter, units wheel, outer perspective;

counter, units wheel,

1nner perspective;
tens wheel, ocuter perspective;

tens wheel, inner perspective;

hundreds wheel,
hundreds wheel,
counter body,
counter body,

counter,

counter,
counter,

counter, inner perspective;

outer perspective;
lnner perspective;

outer perspective;

cover plate, outer perspective;

cover plate, 1nner perspective;
counter, drive wheel,

counter,

counter,

counter,

cuter perspective;

lnner perspective;
engagement of the dosing slide on the counter,
units wheel;

drive wheel,

‘blocking hook, plan view;

blocking hook, perspective view from right;
blocking hook, perspective view from left; .

inhaler, horizontal longitudinal section ac-
ccrding to Figure 1A on line A-A;

inhaler, verticel longitudinal sectlion accorc-
ing to Figure 1D ¢on 1line B-RB;

inhaler, vertical transverse section accordirnc

tc Figure 1D on line C-C;

functioning principle of the release of ine
shutter;
side wings of the carriage with aperture anc

cany,
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Figure 19B closed inhaler according to rigures 1A and 18A
(situation Al); '
Figure 19C shutter close to release, with the protective
cap not swung down fully (situation A3); |
5 Figure 19D shutter released, with protective cap swung

down fully in accordance with Figure 1F
(situation Ad4);

Figures 20A

10 to Z20F functioning principle of the inhaler
Figuré 20A inhaler closed in accordancs with Figures 1A,
18A and 19B (starting position — situation Al);
Figure 20B inhaler open in accordance w.th Figures 1F and
' | 19D (ready for inhalation — situation A4);
15 Figure 20C closing the inhaler (inhalation omitted —
situation Ad);
Figure 20D  closing the inhaler (inhalztion incomplete —
- slituation A6);
Figure 20E inhaler closed (after incomr_ete 1nhalation —
20 situation AB);
Figure 20F inhaler closed (after completed 1nhalation —
situation A7) ; ‘
Figures 21A ,

25 to 21C functioning principle of ths blocking hooks:
Figure Z21A blocking hooks fitted (starting position —
situation Bl):; |

Figure 21B protective cap blocked wher mouthpiece missing
(incorrect position — situzztion B2);
30 Figure 21C pivotable protective cap, with mouthplece fit-

ted (desired position — s.Tzation B3);

Figures Z22A |
and 22B functioning principle of tnes blocking of the

35 inhaler at an inclined posZzIon:
Figure 2Z2A side position of the blockinz balls on incorrscl:
positioning of the i1nhalerx;
Figure 22B blocked 1nhaler;

40 Figures Z3A
to 23G successive construction ¢f inhaler, perspscti =

Views;
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Figure 23A lower part of housing with valve shield, valve
guide and one mouthpiece half;

Figure 23B representation in accordance with Figure 23A,
wlith slide rail and carriage added;

Figure 23C representation according to figure 23B, with
dosing slide added;

Figure 23D representation 1n accordance with Figure 23C,
wlth shutter added;

Figure 23E representation 1n accordance with Figure 23D,

wlth protective cap added, without lower part
of housing; |

Figure 23F representation 1n accordance with Figure Z23E,
with funnel holder, funnel, funnel 1lid and
counter added; and

Figure 23G representation in accordance with Figure 23F,
from the rear side.

Exemplary embodliment

In the text which follows, the inhaler according to the in-

we
]

vention will be described in greater detail in terms of its

construction, as well as i1ts function, witn reference to the

attached drawlings, and possible modifications are mentioned

by way of conclusion.

The following statement applies to the whoie of the descrip-
tion following. If, for the purpose of clarity of the draw-
ing, reference numbers are included in a figure but are not
explained in the directly relevant text of the description,
then reference 1s made to their mention irn vreceding figure
descriptions. In the interest of intelligipility, the re-
peated designation of components in succeecing figures 1s

i

for the most part omitted 1f it 1s clear Ifrom the drawings

that the components concerned are "recurrInj" components.

rigures 1A to 1D

Externally, the inhaler according to the invention 1s made

up of the lower part 100 of the housing, tne upper part 150
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of the housing, and the protective cap 950. The lower part
100 of the housing and the upper part 150 of the housing
have an elongate, semi-monocoque configuration. The upper
part has, on its top side, a fairly large opening 151 for
receiving a funnel lid 680, and a window 152 through which
the status of the counter can be read off. The lower part
100 of the housing and the upper part 150 of the housing are
joined to one another such that a housing is obtained which
is in principle closed. Grip contours 951 are provided on

the outside of the protective cap 950 to permit better grip-

ping. Grip contours, preferably designed as grip dimples

113, are also arranged on both sides of the housing, 1n this
case extending over the lower part 100 of the housing and

the upper part 150 of the housing.

On the top of the protective cap 950, towards the outer
edge, there is an elongate recess, by which means a clear-
ance 968 is created together with the adjoining upper part
150 of the housing. By looking into this clearance 968 it 1is
possible to ascertain if the mouthpiece is fitted and the
clearance 968 is thus filled, or if the mouthpiece is miss-
ing and the clearance 968 1s consequently cpen. Opposite the
protective cap 950 - on the rear part of the inhaler - the
perfbrated base 854 of the valve guide enclosed by the lower

part 100 of the housing and upper part 150 of the housing

can pe seen.

In the closed state shown here, the starting position - suk-

sequently referred to as Situation Al - the protective cap

650 is fitted flush with the lower part 100 of the housing
and the upper part 150 of the housing. Thus, the medical
nreparation stored in the inhaler is protected guasi her-

metically from external humidity.
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Figure lE
The inhaler has to be opened before use; to do this, the

protective cap 950 1s first of all pulled out in the axial
direction. The line along which the protective cap 950 is
puiled out is limited by a pair of side arms 960 which are
fixed on the protective cap 950 and engage 1n a longitudi-

nally displaceable manner 1n the insilide of the inhaler. With

the protective cap 950 pulled out this far, the mouthpiece
900 is already partly visible, which mouthpiece 1s attacnhed

to the lower part 100 of the housing and the upper part 130

of the housing at the front and is enclosed on both sides by

the side arms 960. As will be explained later, this step 1is

 associated with a temporary vibration for exact dosing of

20

23

30

the medicament from the powder reservoir. This intermediate
position, with the protective cap 950 pulled out, 1s here-

inafter referred to as situation AZ.

Figure 1F

In order to allow the patient access to the mouthpiece 900,
i.e. to permit inhalation, the protective cap 950 suspended
on the side arms 960 has to be swung down in a further ma-

neuver. The mouthpiece 900 with the mouth tube 920 protrud-
ing from the base plate 910 is now fully visible. The chan-

nel outlet 922 through which the patient inhales the medica-
ment is situated on the end face 921 of the mouth tube 820.

In this position, with the protective cap pulled out anda swurg

fully down - subsequently referred to as Situation A4 - the
inhaler itself is prepared for inhalation. The dose of medil-
cament which has been made ready is in a loosened state. It
should be understood that the protective cap 950 can oniy D=

o=

swung down when it has first been pulled out to the limit. T-=

dimensioning of the mouthpiece 900, the length of the s:ias
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arms 960, and the sole possibility of swinging the protective
cap 950 downwards, cause the patient by necessity to place\the
inhaler in the correct position. If the inhaler were used
upside down 1in error, the patient would notice this immedia-
tely since his nose would hit against the protective cap 950

and he would thus barely be able to apply the mouthpiece 800.

Situation A3 characterizes the state in which the protective

cap 950 is 1in 1its swing movement and has not yet reached 1its

lowest position.

Figures 2A to 2D
The protective cap 950 consists of the two aforementioned

side arms 960 and the actual cap 952. The clearances 968,

F

which provide space for the base plate 910 of the mouthpilece

900, are arranged on that edge of the cap 952 faclng towards

the mouthpiece 900, centrally on the top slide and bottom

side.

The two side arms 960 each extend laterally into the cap

g52. At the front part, which engages in the inhaler, the

side arms 960 have a special construction symmetrical to one
another. Each side arﬁ'960 has a square, rounded aperture
961, a pin 962 lying below the latter and directed inwards,
a recess 963'inCorporated from the underside of the side arm'
and having a cut edge 964, as well as forweard bevels 963.

Between the aperture 961 and the cut edge 964 in each side
arm 960 there is a further rectangular aperture 970. Ofiset
above this aperture 970 there is an outwardly directed dim-

S

ole 971. The same type of dimple 972 is arranged in the

lower area of the side arm 960 near the entry to the Cag

952.
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Figures 3A to 3D
The lower part 100 of the housing has, on both sides, a plu-

rality of stop cams 101 spaced apart from one another and

projecting above the side wall. To the rear, the lower part

J

100 of the housing 1s strengthened at the end, so that a
semicircular bearing ring 102 1is obtained. A double wall
103, likewise semicircular and with a radial receiving
groove 104, 1s provided on the base at a diétance from the

bearing ring 102. Running centrally between the double wall

103 is a railsed, axial connecting web 115.

Arranged on the base are two parallel bars 106 which extend

from the front side 105 and which each have an outwardly

facing indentation 116 i1n the rear area and an obliquely cut

aperture 117 in the front area. Together with two columns

118 lying oppcsite one another at a distance, and a rail 119

e

extending along the wall of the lower part 100 of the hous-

ing, the indentation 116 delimits a depression-like ball

socket 108. There is also an indentation 120 provided 1n the
rail 119, and the indentations 116,120 of identical form lis
opposite one another. The cclumns 118 have polnts 121 which

are directed towards one another and which at thelr deepest

point are located in the ball socket 108. On each of the
rear columns 118 there is an inwardly pointing hook 122. A
raised plug 123 is in each case arranged in front of the
front pillars 118, facing towards the front side 105. At ths
said front side 105, two receiving notches 109 are 1ncorpo-
rated, as well as two axially extending lohgitudinal slots

110 in the base - near each housing wall. 2 safety cam 125

sits to the side at the entrance of each leongitudinal slot

110. Between the TWO bars 106 and the front side 105 there

are two U-shaped depressions 124.
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Figures 3E and 3F |
In the completed state, a blocking ball 130 lies 1n each

ball socket 108 and, with the inhaler in the correct posi-
tion, this blocking ball 130 1s located at the deepest point
between the points 121 of the columns 118. When the inhaler

is in an excessively horizontal or axial inclined position,

ol

blocking balls 130 roll into the indentation 116 of the
bar 106 or into the indentation 120 of the rail 119 and ef-

fect a blocking of the inhaler, &as described 1n Figures 224
and 22B.

To ensure that the removed mouthpiece 900 is put back 1n
place before thé inhaler 1s closed, blocking hooks 140 are
optionally fitted on the plugs 123. A blocking hook 140 conr-
sists of a spring arm 142 and a lever 143 with a laterally
protruding blocking tcoth 144 and the catch 145 pointing to
the front side 105. The spring arm 142 of a blocking hook
140 passes through the aperture 117, while the lever 143 1s

pressed outwards by the tensiohing of the spring arm 142, sc
that its plocking tooth 144 protrudes into the course of tnrs
longitudinal slot 110 where, in the completed state, the re-
spective side arm 960 of the protective cap 900 sits. The

function of the blocking hooks 140 is described 1n detaill -

Figures 21A to 21C.

Figure 4

Complementing the stop cams 101, the upper part 150 of the

housing has plug holes 153 on its side walls. Analogously =z

[

the lower part 100 of the hcusing, the upper part 150 of t-s

housing also has a semicircular bearing ring 154 to the
rear, as well as a double wzll 155 with z& receilving groove

156. The half bearing rings 102 and 154, respectively, anc
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the receiving grooves 104 and 156 combine to form full cir-

cles.

On the side walls, mounted ahead of the receiving groove
156, there are in each case a support cam 158 and a higher

overspring rib 157. The support cam 158 and the overspring

‘rib 157 project towards the center of the upper part 150 of

the housing and have a common point of origin on the side
wall. Adjacent to the window 152, two parallel supports 159

spaced apart from one another are arranged on the housing

bottom. In the bottom there 1is also the recess 151 for the

_funnel which 1is to be fitted. On both sides of this recess

151, towards the side walls, a limit cam 164 in each case

stands out from the bottom of the housing.

Corresponding to the longitudinal slots 110 1n the lower

part 100 of the housing, there are also two slots 161 in the
front side 160 of the upper part 150 of the housing. In the

front side 160 there is additionally a central receiving

"notch 162, and two elastic clamping prongs 163 extend Irom

the front side 160 in the direction of the mouthpiece 900. =
cross-pliece 165 stretches between the front side 160 and th=s
base of the clamping prongs 163, and adjacent to the receiv-
ing notch 162. To the rear of the front side 160, the clamp-
ing prongs 163 merge into a vertical U-profile 166, the ver—.
tical grooves 167 of the U-profiles 166 internally adjoilninc

the front side 160 and facing one another.

Lta

Figures 5A to 3.

The mouthpiece 900 consisting of the base plate 910 and the

mouth tube 920 is advantageously made of two halves which
are joined together, for example, by an iIntegral film hinge

923 provided on the end face 921. Cn the rase plate 910,
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facing the inhaler, there is a full connector plug 911 at
the bottom of each half, and a half-cam 912 at the top,
which complements the adjacent half- cam 912. Each connector

plug 911 has at its front free end, in the lower area, a re-

cess 930 with an 1nwardly directed bevel 931.

Incorporated underneath the two half-cams 912 1s an engage-
ment opening 913 which extends as a shaft 932 right 1nto the
mouth tube 920. Deeper 1n the shaft 932, a recessed groove'
933 is present in each case laterally in the wall of the

mouth tube 920. The channel inlet 914 for the atomizer path

924 of the mouth tube 920 lies below the engagement opening
913. The channel inlet 914 is connected to the channel out-
let 922 via the atomizer path 924. A horizontal ramp 935,

complementing the second half of the mouthpiece, is 1n each

case arranged on the base plate 910 under the channel inlet

914,

Inside the atomizer path 924, behind the channel inlet 914,
there are a plurality of baffles 925 which protrude into the
atomizer path 924 for impacting the medicament-containing
air stream and causing it to swirl, so that the atomizer
path 924 acquires a course which is rich 1n curves. Nearer
the channel outlet 922, the powder aercsol flowing throu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>